Samples analyzed
Analytical methods Atomic absorption spectrophotometry (AAS) was applied to determine the amount of Mn, Fe, Cu and Zn. These elements in the ashed sample (about 5 g) were extracted with 8N HCI, and the interfering elements for Mn, Fe, Cu and Zn in the solution were removed by solvent extraction (TOA-Xylene).
After repeating this procedure three times, the amount of these elements was measured by AAS (Perkin-Elmer Co., 403). The procedure of neutron activation analysis for Co and Cs is as follows : The ashed sample (about 50 mg) was packed in a quarz capil lary and heat-sealed.
Each aliquot containing 1 ,ug of Co and Cs was combined in another capillary and heat-sealed after drying by an infrared lamp as a standard sample. The test and standard samples were placed in an aluminium capsule and irradiated for 260 hours in the JRR-3 reactor (Japan Atomic Energy Research Insti tute) with a thermal neutron flux of about 2 X 1013n/cm2/sec. After irradiation, each capillary was opened and placed in a beaker and boiled for 30 minutes in 25 ml of 6N HCl with 5 mg of each Co and Cs carrier.
Then the capillaries were removed after washing with 6N HCI solution.
The washed solution was combined to the boiled solution and they were dried up. The residue was dissolved in 25 ml of 8N HC1 and poured onto anion exchange resin (Dowex 1 X 8, 100-200 mesh, 12 X 1 cmo) saturated previously with 8N HCl solution.
The eluent and the solution obtained by rinsing the column with 8N HC1 was combined as Cs fraction.
Then the Co fraction was eluted with 25 ml of 4N HCl solution.
The Co fraction was condensed to 3 ml and the radioactivity of 60Co in the fraction was counted with a Ge(Li) detector (Princeton Gammatec Co., 40 ml) connected with a 1024 channel pulse height analyzer (Northern Scientific Co.). The following was the analytical procedure to remove 32P contained in the Cs fraction. The fraction was dried up on a sand bath and the residue was dissolved in 50 ml of diluted HNO3. Ammonium molybdo-phosphate (AMP) was then added to the solution and stirred.
The Cs adsorbed on AMP was dissolved with NH4OH solution, and the solution was condensed to 3 ml. Then 134Cs in the solution was counted as described above. The activity was calculated by comparison of the data with the standard sample. On both counted solution of Co and Cs, the chemical yield was determined by AAS. The chemical yield of Co and Cs was more than 87 and 93%, respectively.
The threefold analysis on Co and Cs were performed on one sample to determine the relative standard deviation and it was less than 12%. In order to know the difference in each amount of Co and Cs, the sample of 0. vulgaris in May was analyzed in the same manner as in October. Thus the values of Co and Cs in 0. vulgaris in Tables were the average of October and May samples. Table 2 Amounts of elements in the edible parts of cephalopods (mg or pg/kg of wet weight) 1) average of 9.1 in October and 7.0 pg in May sample 2) average of 3.3 in October and 3.6 pg in May sample
RESULTS AND DISCUSSION
The amount of the elements in the edible parts is shown in Table 2 . Little difference in the amount of the elements was observed between octopods and deca pods. The results obtained for Mn, Fe, Cu and Zn were almost similar to the data reported by other authors'-".
Cephalopods had lower level of Co and Cs by a factor of one thousand than the other elements analyzed, as in other marine organisms. Ishii et al." have reported 13.3,ug/kg of wet weight in S. esculenta and about 20,ug/ kg of wet weight could be derived from Tsuchiya's data" which were expressed in terms of dry weight.
Our results were comparable to these data. The Cs contents obtained by us were in agreement with that in S. esculenta by Ishii et al.". In Table 3 , the concentration factors of the edible parts are shown using the rounded values" of sea water, that is 1 pg Mn/l, 10 pg Fe/l, 3 pg Cu/1 10 pg Zn/l, 0.1 pg Co/l and 0.5 pg Cs/l.
The concentration factor of Cs was comparable to our previous data" both from fallout 137Cs determination and rearing experiment using 137Cs . The concentration factor of Co was also similar to that in rearing experiment using 60Co by us". The concentration factors of Mn, Fe, Cu, Zn, Co and Cs were in order of 2 x 102, 2 x 102, 7 x 10'2, 1x101, 6x10' and 100, respectively. Table  3 Concentration factors in the edible parts of cephalopods Table 4 Amounts of elements in the liver and branchial heart of cephalopods (mg or pg/kg of wet weight) Considering the transfer of radionuclides due to deep sea disposal of radioactive materials to human beings, an attention should be paid on the consump tion of these cephalopods like other deep water organisms.
In that case, the con centration factors mentioned above would be useful.
The amounts of the elements in the liver and the branchial heart of cephalopods are shown in Table 4 . The contents of Fe, Co, Cu and Zn in these visceral organs were much higher than those in the edible parts, although those of Cs and Mn were almost same. The Co content in these visceral organs of 0. vulgaris showed ex tremely high value, particularly in the branchial heart. We have described previously a peculiar accumulation of 60Co in the branchial heart of this species by rearing experiment using 60Co''. Thus the branchial heart of 0. vulgaris could be considered as an indicator organ for the 60Co contamination of the marine environment. The
Co content in the branchial heart of D. dolfleini was one magnitude lower than that in 0. vulgaris, but was much higher than those of squids. It requires further inves tigation to clarify the reason for high Co contents in the branchial hearts of octopus.
